
Figure 2: A classification constraint graph 
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Algorithm 3.1 (Minimal Classification Generation) 
MAIN 

For A G A do Constr[A] := 0; visit[A] : = 0; done[A] := FALSE 
For / G L do done[l] := TRUE; visit[l] := I 
For c={lhs,rhs)e C lower do 

countjc] := 0 

For A € ths do 

ConsirfA] := Con5tr[A] U {c}; count [c] := count [c] + 1 
Stadfc := 0 
For A G -4 do 

If msit(A] = 0 then dfs.visit(A) 
max sec := 0 

For t = 1, . . . , \A\ do scc[i] := ( ) 
For A G A do visit(i4] := 0 
While NOTEMPTY(Stac*) do 
A := POP(Stack) 
If uwit(A] = 0 then 

maxscc := max. sec -f 1 

5cqmax.5cc] := {A) 

dfs_back_visit(A) 
For A € A do A(A) := T; visit[A] := 0 
compute.upper-bounds 
compute-part iaiJubs 
compute .minimal -solution 

^OMPUTE.UPPER-BOUNDS 

;%br (i, A) 6 C vpP er do A(A) := A(A) n / 
"ifor i := 1, . . . , maxscc do 
iy : For A G 5cc[i] do 

s = If visitfA = 0 then upper_bound(A, t) 

MjPPER-BOUND(A, :) 

|jlitsit(A] := 1 

ifor c = (//i5, Ww) G Constr[A] do 

If count[c] > 0 then count[c] '.— count[c] - 1 
s If count [cj = 0 or r/15 G scc[i] then 
|y ; (eti//i5 := X 

^ For A' G toa do levlhs := levlhs U A(A') 

C' If -(/ev//i5 >: A(r7is)) then 

Q If r/15 G L then Fail 

jj else X(rhs) := A(r/is) n levlhs 

..•5 ^ r/is G scc[i\ then 

upper_bound( r/is , t) 

"^COMPUTE JtflNIMAL-SOLUTION 

For t := maxscc, . . . , L do 
For A G scc[t] do 

done[A]:= TRUE; / := X 
For c=(//is,r/is) G Coni£r[A] do 
If donelrhs] then 
case ]//i5| of 

1: l:=lU\(rhs) 
> 1: / := I U minlevel( A, c) 
else done[A]:— FALSE 
If done\A\ then A(A) := I 

else DSet :- {/' \ I' is a maximal level, A(A)>-/' >; 0 
While DSet £ 0 

Choose /" in DSet: DSet := DSet - I" 
Lower := try-to_lower{ A, /") 
If Lower •£ 0 then 

For (A' J') G £ou/er do A(A') := V 
DSet := {I' | /' maximal level, X(A)>1' > 1} 
donei A] := TRUE 
For c G Ccm5tr[Al do 

j : = count{c}; Plub{c}\j] := A(A) U P/u6[c]fi + 1] 
count \c] := count [c] - 1 



DFS.VISIT(A) 

visit[A] := 1 

For (Ihs.rhs) G ConstrfA] do 

If uisitfrhs] = 0 then dfsjvisit(ras) 
push(A, Stack) 

DFS_BACK.VISIT(A) 

/* Traverses the constraints backward and inserts all 
attributes found in the same SCC list as A */ 
visit[A] := 1 

For (IhSi A) G C/ ou , er do 
For A' G Ihs do 

If visit[A'] = 0 then 

scclmax.scc] := co neat ({ A' ), scc[mai-5cc]) 
dfs_back_visit(A') 

COMPUTE_PARTIAL_LUBS 

For c=(lh$,rhs) G C lower do count[c] := 0; F/u6[c][0] := X 
For t := 1, . . . , max- sec do 
For A G reverse (3cc[t]) do 

For c = (lhs,rhs) G ConatrfA] do 

countfc] := count[c] + 1; j := count[c] 
Piu6[c]b*] := Plub[c]\j - 1] U A(A) 
For c=(i/ia,r7w) G C /otuer do j := count[c]+ 1; P/u6[c][j'] := X 

MINLEVEL(A,c) 

/* Returns a minimal level for A that keeps c satisfied */ 
j := count[c]; (ins, r/15) := c; last := A(A) 
(u6otAers := Plub[c]\j - 1] U P/u6[c][j + 1] 
If lubothers V A(r/w) then /a5i:= X 
else 7Vy:={i | Ms a maximal level s. t. lastyl] 
While Tryjt: 0 do 

Choose / in Try\ Try := Try - I 

if (I U /utot/iers) >: X(rks) then 

/a5t := i; Try:={l \ I is a maximal level s. t. iastvf} 
return last 

TRY-TOXO WER( A, I) 

Tocheck := {(A,i)} 
Toiourer := 0 
Repeat 

Choose (A\/') G Tocheck 
Tocheck := Tocheck - {(A',/')} 
Tofotuer := To/ou/er U {(A' , Z 7 )} 
For (Ww, r/is) G Con5tr(A'] do 
/euef X 
For A" G Ms do 

If 3(A /, 1 / / ') G Tolower then 

/euei := ieuei U I" 
else /euei := level U A(A") 
case doncfrns] of 

TRUE: If -*(/euei >; A(r/is)) then return 0 
FALSE: If ^(level > A (r/15)) then 

netu/euei := X(rhs) n /eve/ 
If 3(rhs,/") G (To/ou/erU Tocheck) then 
If -.( new/eve/ >; /") then 
newlevel := /" n newlevel 
If (rhs,l") G To/ou/er then 

Tolower := Tolower - {(r/is,/")} 
else Tocheck := Tocheck - {(r/is,/")} 
Tocheck := Tocheck U {(r/is. neiw/eue/)} 
else Tocheck := Tocheck U {(r/15. neu;/eue/)} 
until Tocheck = 0 
return Tolower 



Figure Algorithm for computing a minimal classification. 
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